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Assessment of Genetic Diversity of Paris polyphylla 
(Trilliaceae) by ISSR Markers 
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(1 Colleage of Life Science, Nanchang university, Nanchang 330047, China; 2 Laboratory of biodiversity and biogeography , 
Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204, China) 


Abstract : Some species of the genus Paris are of high medicinal value . Severe human activities particularly over-harvest- 
ing have led to recent declines of their population size and fragmented habitat patches . Inter-simple sequence repeat mark- 
ers (ISSR) were applied to investigate the genetic diversity of eight populations of Paris polyphylla in Yunnan and Sichuan 
Provinces . Fourteen primers resulted to a total of 251 bands from the eight populations, of which 235 were polymorphic, 
which showes a high level of genetic diversity in this species . A relatively high level of genetic diversity was revealed: PPB 
=93.63% , Hr =0.2204 and Ho = 0.3532 at the species level; PPB 250.4596, Hg = 0.1405 and Ho 20.2194 at the 
population level . The G;; 2 0.3625 indicated a high degree of genetic differentiation among populations . Genetic variation 
occurred mainly within populations . In UPGMA cluster analysis the six populations of P. polyphylla var. yunnanensis were 
divided into two clades, and P. polyphylla var. yunnanensis is more related to P. polyphylla var. stenophylla than to 
P. polyphylla var. pseudothibetica . In this paper, some conservation concerns were discussed which would be helpful for 
the conservation and sustainable utilization of this medicine resources . 


Key words: Paris polyphylla; ISSR; Genetic diversity 
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00O O € Paris polyphylla Smith) [] [] O [] 
O (Triliaceae) [] [] O (Pars L) DODU 
(subgen. Daiswa (Raf ) H. Li) [] [] [] (sect. E- 
uthyra Franch.) JT}, DUO 80000 2000 
caua 28) Bae BEC EP Cb p D 
UD EER G 0E A E 
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HOD AHHA 0R Vn i a BL 
( P. polyphylla var. yunnanensis Hand -Mazz .), |] 
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BED s Ep SE decus: o Pn EP P ee EP PERPE, EET 
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Eru Eg SUR EREESUPEERERSUIEZERDHEE 
UUUUUUUUUUUU OUUU, 200) 
Hie AME Ope eR A 
EB EE o nD EE GS EUR MI 
UUUUUU RAPD[I I] D Hi LU U LH DO LH D] U U 
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U. 20020 0000 ISRUUTUULDULULUU 
UU 3000 8UUUUUUUUUUUUUOD 
Be Wm) On EE BP ED EET 
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(OD[]). D D H O Ausubel [] 


(1995) D lI] HL UO D DB 
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PCR OU 
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dNTPs (2.5 mmol/L) 1.2UL, Formamide 0.5UL, Tag [] 


PRO OOO (25uL): ddEbO 16.5uL, 10x PCR 
uffer (Mg" Plus) 2.5 uL, MgCh (25 mmol/L) 1.8 UL, 
(5 


wL) 0.2uL, O0 O (10jumol/L) 1.3uL, O O DNA (50 ng/? 
uL) 1.004] HL D D D : 95°c0 OU 5 min, 100; 94°C 
OO 40s, 52?C[] O 45s, 72?C[j O 90st] 4000; [I 
OO0 72°CO 0 7mm OO000 15%000000 
O O O GeneRulerTM 100 bp DNA Ladder plus [] [] 0 [] LI [ 
0. BOO. IxTBEG OOD 4Wæm000000, 
O BIO-RAD[) U 20000 HH; c4 B] U D] D] UH. UE UU. D] U 
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Fig .1 Map showing locations of the sampled populations 
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Table 1 Source of each population of Paris in this study 
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Spans Population No . 
P. polyphylla var. yunnanensis HL 
P. polyphylla var. yunnanensis LP 
P. polyphylla var. yunnanensis GD 
P. polyphylla var. yunnanensis DX 
P. polyphylla var. yunnanensis DZ2 
P. polyphylla var. yunnanensis DZ 
P. polyphylla var. stenophylla QJ 


P. polyphylla var. pseudothibetica LDP 
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[ID] LL D D) D] O CPPBO[] Nei s (Nei, 1973) 00000 
CHz)[] Shannons [| [] (Ho) (Ho = - 2pi log2 pi, pi O [] 
[ELE] iG DL EL CE C] D] D]. D] ) (Lewontin, 19200000 
UW (a9DUDDDUDDHUDOHU (vet g gut Cos) 
OOO CN,,) (Slatkin and Borton, 1989); TO D D D LU 
Shannorí s [| O0 (4) O0 000000000 œ) O 
uuum» (He). OO C CHo-Hep)/ Hy ) 
upgagggdgldtiudelüutli WINAMOVA 1.55 ( Excoffier 
OU. 192) pnmummaumumuuumuaugBasaggguu. 
Dmm: O NISYSpe 2.1 (Rohlf, 2000) O [] 
0000 Ne[ DDLDU (Nei and LH, 197), [] D] UL 
U D utut 


2 HUUO 
2.1 OOUOO 

H OHHOHUUUU 4UUUUUOO 
EL BEES EP HEESBESECELBOU DERE EOD S 
208 0 0 00 PERDE] GU 20D dug 1 
0220. O0 00O 3809 2000bpH D O14000 
HOUYU 2S1 Et. i H e a: 25000 





2.2 [ID D HL DL O D D] 

POPGENEI] TH DO DH. HODBODOD 
HHUHYOUUNUUUNN, VUUUUUUOO 
(Gr) OU 0.3625, nnn nnn nn Dp gH D 
umngiunmngse2»*,nmüaüdBnmilln 
aS DET EET HOHEEE HE UE D TBI DELL HEEL] 
HOU He) UUOUOUUUUUOUUO (Hs) 
HOU. 0000 9 Shannon's D D D D D 
( (Hs -Hpop Y Hs) = 0.3788, O O U 37.8896 [] U 
HOUYUOUUUUUUEY WINAMOVA 1.550 00 
Ge Ay eg EE EEE EEE ES E A E ER 
WEH O E AA a MAG (P< 
0.002), O0 OOOO 58.57% (0 A0 0 
SMOD CUOU OOE 0E Ee eE 00H E 
Pe ee E BU Bobo se EG Be E Boss BR epo IT 
uggguguBBgBgiuB (v) O 0.8792, OU 
ugumpnailunD 
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Table 2 List of 14 ISSR primers and their sequences 












































































































































































































































































































































































































































































































































































































































[] [] [] [] [] , [] [] [] [] [] [] [] ( PPB) [] Primer Sequences -3 Primer Sequences -3 
93.68%, Ni sL 000000 (Æ) 0 0.22040 ISSR! VHVG (TO; | UBC 8I8 (CAG 
ISSR 2 BDB (TCC); UBC 825 (AC) T 
Shannon s[] [] [] 0 C Ao) O 0.3532; G OOO ISSR 3 HVH (TCC); UBC 826 (AC) gC 
y ISSR 4 HVH (CA);T UBC 827 AC),G 
00.0000000 (PPB) [] 50.45%, Nei s a ee 
ISSR 8 GGA (GTG), UBC 840 (GA)gRG 
TOO000 0 €) O 0.1405, Shannon s [] ISSR 9 CCC (GT), UBC 855 (AC), YT 
UBC 813 (CT )gT UBC 866 (CTC) 
OOO (Ho) [] 0.2194 (O 3)[] i ; 
3 8 ( ) 
Table 3 Genetic variation of the 8 populations of P. polyphylla (Standard deviations in parenthesis ) 
Nei s Shannon s 
Population Na Ne Hg Ho PPB (% ) 
LP 1.5378 (0.4996) 1.2551 (0.3327) 0.1556 (0.1829) 0.2403 (0.2641) 53.78 
GD 1.5976 (0.4914) 1.2429 (0.2971) 0.1563 (0.1672) 0.2486 (0.2447) 59.76 
HL 1.4661 (0.4998) 1.2134 (0.2774) 0.1398 (0.1830) 0.2145 (0.2645) 46.61 
DX 1.5697 (0.4961) 1.2408 (0.3076) 0.1522 (0.1721) 0.2398 (0.2513) 56.97 
DZ2 1.5418 (0.4992) 1.2330 (0.3366) 0.1398 (0.1613) 0.2234 (0.2404) 54.18 
DZA 1.6056 (0.4897) 1.2676 (0.3234) 0.1668 (0.1774) 0.2609 (0.2563) 60.56 
QJ 1.4223 (0.4949) 1.1961 (0.3138) 0.1194 (0.1726) 0.1852 (0.2512) 42.23 
LDP 1.2948 (0.4569) 1.1569 (0.2948) 0.0939 (0.1659) 0.1424 (0.2425) 29.48 
Average 1.5044 (0.4910) 1.2257 (0.3104) 0.1405 (0.1728) 0.2194 (0.2519) 50.45 
Taxa 1.9363 (0.2448) 1.3395 (0.2914) 0.2204 (0.1551) 0.3532 (0.2123) 93. 63 
4 
Table 4 Analysis of molecular variance (AMOVA) among/ within P. polyphylla 
Source of variation d.f. Sum of squares Mean squares Variance component % of total variance P-Value 
Among populations 7 2965 .63 423.66 15.46 41.43 « 0.0002 
Within population 200 4372 .03 21.86 21.86 58.57 « 0.0002 
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OU NISYSpe 2-131[]D D no Dg nuu 
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Fig.2 UPGMA dendrogram of the populations of P. polyphylla based 




















































































































on Nei & Li coefficient ( Population codes are given in Table 1) 
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HUUUU 40 WSROOYOUUUUUYE 8 
DOODO 2800U0UUUUUU 2ai1uud. D 
HOUOUU 250, HUUUUUU (PPB) |j) 
93.6%, D0000 00O O (2004) OY 
Rap O0 OUOUUUUUUUUUUUOSD 
(92.05%) WOU, O00000 BB p B UO EE 7] 
Ga REEN REO E EN Bee Hee QUEEN 
Ce EEOC EEE) EOE ERC ENa RTEA 
00. 000000 (DP) VWUUUUUUO 
Mae MEA BE CPPB) OO 29.48%, 


Neí s[] ED] 000 (4) O 0.0939, Shannon s [] 


UOUUU (Ho) O 0.124; OO HL D (QJ) U 
ids BOE BRET c Br EP ER EP ERE SEE EHE 
HOUUU 6UUUU. OU DAUUONE 
0000000 0 (PPB = 60.56%, H; = 
0.1668, H =0.2609), 0 HLO DOO (PPB= 
46.61%, H; 20.139, H, 20.2145, 00 40 
LER EL EE BOE DE BE DEED ES EET s- ET B] 
umggagguiHHgdggtiüutbpzz4lmtlt 
He EE d EE BOLD Te) e s d 
ALU OUUUUUUUUUUOUUU. OUUU 
a MERED: H i dus -c i 
A MEH EDER ell TEE Ep ES 
tr EDEN ERRRREVEHSEAE 
ERES ET SEED HE UE S Iles Eu SELBE 
ugmbBmumumuugusmumumuaubuduust 
uUDBmlBHDBHEH CH. 19995[] D] OU U U D 
ugmmmiududdgsgu.mBluaddumuulutlutl 
ugmmumuuuuuBumHugBumlutlutl 
HOUHUUUOUUUU. VOUUUUUUDUOUO 
uBmlmlH. HEHHEUHIgHEGE 
ugmmmudguHudgumdgguttutulutl 
L'OEPBEBESEDBE BU E op Eg. s0 H-E 
ugBuguHgguBnaubBHagamHuBBagl. 
UO UO UU UO O (Hamrick and Godt, 
19900, VHUHUUUUUUUUUUUUUUOD 
HOUUUUUU ciet. 205000000 
UOUOUUOD (Uo. 1998), OO ODO O (Sage 
OU. 2001), QVUUHUUUUUUUUOUUODO 
a Pe ny WP Pe DOSE 
EE OE DUA E-A TEAMA E EB so HE EE E 
EE b E EB BEL vu B 
E EE BB EB D BE BS HB 
UOUOUUUUUUUUUUUL. POPGENE 
ugmauuguHdgaBHHHBHHHgagBi (Gr) D 
0.35, VHUUVUUUOUUUUUUUOUUU 
unm xaeasouHuHisiseiiutlutut 
(Ho)? 0O0, OOO000008 -ca.-H,, P 
H,) = 0.3788, WINAMOVA 1.550 00000 


Eg Dp p dp 4996 C Pos 
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LE BORSE ET EP ae ERE EP ELE ERE ETE EE DILE 
HO ESSE la s e le EP UE BELEEUI 
UUUYUUUUUUUUUUUUU. utLtLüu 
OHO E HT UTREE O AG Tr TEG 
E Ga Ee E E E e 
uguaugubBHuuuiuulutulbtutuluttLlueul 
E ELE EL BE DEEST BEES D HP EE EET TL 
H EUU EL BE BEBE ED BG EDI PSLH EUER EESTI 
uguaugHuuuuliliullLlili. (Frankham, 
1995; Souframanien and Gopalakrishna, 2004)[] 
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U Dz2) VWUUU.UUUUUUUUUUUD 
BO 9 HC ET EAE HE - Eb EDI Beo DET S E 
u.üumuiliuuuullutLuLulilu 0.0970 [] 
0.13440 0. BD. D H BEL U BU DEO. O U 7E OU. U LI Ul 
HOU. Q 0.1882 [ 0.2200 OUUU 
UPGMAT OU OUU. VUUUUUUUUUD 
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